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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
projection type display device which can change 
the quantity of light illuminating an optical 
modulation means without changing light itself 
emitted from a lamp and has an excellent effect 
in respects of power of video expression and 
adaptability to environments for use and to 
provide its driving method. 

SOLUTION: With respect to the projection type 
display device, a dimming means 30 comprises a 
color separation means 21 for separating 
emitted light from a light source 2 into a 
plurality of color light having different colors, 
light quantity control means 23, 24, and 25 for 
controlling the transmission quantities of respective color light emitted from the color 
separation means 21, and a color synthesizing means 22 for synthesizing respective 
color light emitted from the light quantity control means 23, 24, and 25, and the light 
quantity control means 23, 24, and 25 are controlled in time division by color light on 
the basis of information from the outside to be able to control the illuminance and/or the 
color of light illuminating an optical modulation means 20. 
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[Claim(s)] 

[Claim l] A lighting means and a light modulation means to modulate the light by 
which outgoing radiation is carried out from said lighting means by time sharing, It is 
the projection mold display which has the delivery system which projects the light 
modulated by said light modulation means. Said lighting means A color separation 
means to separate into two or more colored light which has the color from which it has 
the light source and a modulated light means, and said modulated light means differs 
the outgoing radiation light from said light source, A quantity of light accommodation 
means for it to be prepared in the optical path of each colored light by which outgoing 
radiation was carried out from said color separation means, respectively, and to adjust 
the amount of light transmission for said every colored light, By consisting of a color 
composition means to compound said each colored light by which outgoing radiation was 
carried out from said quantity of light accommodation means, and controlling said 
quantity of light accommodation means by time sharing for said every colored light 
based on the information from the outside The projection mold display characterized by 
enabling accommodation of both the illuminance of light, and both [ either or ] which 
illuminate said light modulation means. 

[Claim 2] Said quantity of light accommodation means is a projection mold display 
according to claim 1 characterized by being controlled to choose either of the conditions 
that the condition that all light penetrates for said every colored light, and no light 
penetrate. 

[Claim 3] It is the drive approach of a projection mold display according to claim 1 or 2. 
Based on* the video signal-per T whi^^ 

which controls said modulated light means is determined. By. adjusting the time 
amount to which each colored light by which outgoing radiation was carried out from 
said color separation means into said one frame penetrates said quantity of light 
accommodation means based on said control signal While said each colored light adjusts 
the quantity of light which penetrates said quantity of light accommodation means and 
adjusts the quantity of light which illuminates said light modulation means The drive 
approach of the projection mold display characterized by generating an image by 
elongating said video signal and supplying this elongated video signal to said light 
modulation means based on said control signal. 

[Claim 4] The drive approach of the projection mold display according to. claim 3 
characterized by adjusting the illuminance of the light which illuminates said light 
modulation means by [ of the time amount to which said each colored light of all 
penetrates said quantity of light accommodation means in said one frame, and the time 
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amount to which said each colored light of not all penetrates said quantity of light 
accommodation means ] adjusting either at least based on said control signal. 
[Claim 5] The drive approach of the projection mold display according to claim 3 or 4 
characterized by adjusting the color of the light which illuminates said light modulation 
means by adjusting the time amount to which said each colored light penetrates said 
quantity of light accommodation means in said one frame, and the time amount to 
which said each colored light does not penetrate said quantity of light accommodation 
means for said every colored light based on said control signal. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a projection mold display and its drive approach, 
especially this invention is excellent in image power of expression, and relates to the 
projection mold display with which the image suitable for liking of an operating 
environment and a user is acquired, and its drive approach. 
[0002] 

[Description of the Prior Art] In recent years, development of information machines and 
equipment is remarkable, resolution is high, it is a low power, and the demand of a thin 
display increases, and researches and developments are furthered. Especially, a liquid 
crystal display can control the array of a liquid crystal molecule electrically, can change 
an optical property, and is expected as a display which can respond to the 
above-mentioned needs. The projection mold liquid crystal display Ciquid crystal 
projector) which carries out expansion projection at a screen is known through the 
projector lens in the image by which outgoing radiation is carried out from the source of 
an image which consists of optical system using the liquid crystal light valve as one 
gestalt of such a liquid crystal display. 
[0003] 

[Problem(s) to be Solved by the Invention] Although a projection mold liquid crystal 
display uses a liquid crystal light valve as a light modulation means, what made the 
digital mirror device (it is written as DMD Digital Mirror Device and the following) 
besides a liquid crystal light valve the light modulation means is put in practical use by 
the projection mold indicating equipment. However, this kind of conventional projection 
mold display has the following troubles. 

[0004] (l) Sufficient contrast is not acquired for the optical leakage produced in various 
optical elements which constitute optical system, or the stray light. Therefore, the tonal 
range (dynamic range) which can be displayed will be narrow, and it will be inferior in 
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respect of the quality of an image, or force as compared with the existing television set 
using a cathode ray tube (it is written as CRT Cathode Ray Tube and the following). The 
problem of the quality of the image resulting from a dynamic range being narrow for 
example, when the color difference of the colors currently displayed on the screen is 
large and there is little color number currently displayed on the screen like the image of 
a simple graph, a table, etc. Although it is rare to become a problem since the effect a 
dynamic range affects the quality of an image becomes small, for example like images, 
such as the sea and scenery of a crest The color difference of the colors currently 
displayed on the screen is small, and when the gradation of a color is displayed on a 
screen, since the effect a dynamic range affects the quality of an image becomes large, it 
has been a remarkable problem. 

[0005] (2) Even if it is going to plan upgrading of an image by various kinds of 
video-signal processings, since the dynamic range is being fixed, sufficient effectiveness 
cannot be demonstrated. 

[0006] It is possible to change the quantity of light of the light which illuminates a light 
modulation means (light valve) according to a video signal as an approach of extending 
the solution over the trouble of such a projection mold indicating equipment, i.e., a 
dynamic range. The approach simplest although it is realized is changing the optical 
output reinforcement from the light source of a lamp etc. In the projection mold liquid 
crystal display, the approach of controlling output light of a metal halide lamp is 
indicated by JP,3- 179886, A. 

[0007] However, although the high-pressure mercury lamp serves as the current 
-mainstream- as a4 

-situation controls: the^optical output, reinforcement itself ; in - which ^a ? high-pressure-, 
mercury lamp carries out outgoing radiation. Therefore, even if it does not change the 
light itself in which a lamp carries out outgoing radiation, the method of changing the 
quantity of light of the light which illuminates a light modulation means according to a 
video signal is searched for. 

[0008] Since the quantity of light of the light in which a lamp carries out outgoing 
radiation with the present projection mold display in addition to the further 
above-mentioned trouble, i.e., the incident light to a light modulation means, was being 
fixed, for example, when a screen became bright too much and projection screen size 
was changed by zooming of projector distance or a projector lens in the appreciation 
environment of eye dark, there was also a trouble that the brightness of a screen will 
change according to it. 

[0009] When it inclined toward the colored light of specification [ the illumination light 
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or outdoor daylight the case where the light itself by which outgoing radiation was 
carried out from the lamp inclines toward specific colored light, and under an operating 
environment ] since the color of the light in which a lamp carries out outgoing radiation 
is also being fixed with the present projection mold display in addition to the farther 
above-mentioned trouble for example, the screen was colored and there was also a 
trouble that the color reproduction nature of an image will worsen and will carry out. 
Moreover, by becoming irregular with a light modulation means, the screen was colored, 
and also when the color reproduction nature of an image worsened, it was. 
[0010] This invention is made in order to solve the above-mentioned technical problem, 
it can change the quantity of light of the light which illuminates a light modulation 
means, without changing the light itself in which a lamp carries out outgoing radiation, 
and aims at offering the projection mold display which can demonstrate the 
effectiveness excellent in the field of the adaptability to image power of expression or an 
operating environment, and its drive approach. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
projection mold display of this invention A lighting means and a light modulation means 
to modulate the light by which outgoing radiation is carried out from said lighting 
means by time sharing, It is the projection mold display which has the delivery system 
which projects the light modulated by said light modulation means. Said lighting means 
A color separation means to separate into two or more colored light which has the color 
from which it has the light source and a modulated light means, and said modulated 
light means differs the outgoing radiation light from said light source, A quantity of 
light accommodation means for it to be prepared in the optical path of each colored light 
by which outgoing radiation was carried out from said color separation means, 
respectively, and to adjust the amount of light transmission for said every colored light, 
By consisting of a color composition means to compound said each colored light by which 
outgoing radiation was carried out from said quantity of light accommodation means, 
and controlling said quantity of light accommodation means by time sharing for said 
every colored light based on the information from the outside Both the illuminance of 
light, and both [ either or ] which illuminate said light modulation means are 
characterized by making accommodation possible. 

[0012] this invention person found out that what is necessary was just to add a 
modulated light means by which both the illuminance of light, and both [ either or ] are 
adjusted based on the information from the outside to the conventional lighting system 
as a means for adjusting the quantity of light of the light which illuminates a light 



4 

BEST AVAILABLE COPY 



modulation means, without changing the light itself in which the light source carries 
out outgoing radiation. The information based on the video signal supplied to for 
example, a light modulation means, the information based on a projection dilation ratio, 
the information based on the situation of the brightness under an operating 
environment, the information based on liking of a user, etc. are mentioned to the 
above-mentioned "information" from the outside. 

[0013] In the projection mold display of this invention, a lighting means is equipped 
with the light source and a modulated light means, and said modulatedlight means 
consists of a color separation means separate into two or more colored light which has a 
color which is different in the outgoing radiation light from said light source, a quantity 
of light accommodation means adjust the amount of light transmission for said every 
colored light, and a color composition means compound each colored light by which 
outgoing radiation was carried out from said quantity of light accommodation means. 
According to the projection mold display of this invention, and the light by which 
outgoing radiation was carried out from the light source Each colored light by which 
outgoing radiation was separated and carried out to two or more colored light which has 
the color which changes with color separation means, and outgoing radiation was 
carried out from the color separation means Based on the information from the outside, 
by controlling a quantity of light accommodation means by time sharing for every 
colored light Accommodation of both an illuminance, and both [ either or ] in the light 
which is compounded again and illuminates a light modulation means with a color 
composition means is enabled by adjusting the amount of light transmission for every 
colored hghtjr^d*^ 

Therefore, even if it-does not change the light itself in which the_ light; source carries out.^ 
outgoing radiation, the light which illuminates a light modulation means to have the 
illuminance and color according to an image can be obtained, and it can contribute to 
the escape of the dynamic range of a projection mold indicating equipment. 
[0014] That is, in the projection mold display of this invention, the light by which 
outgoing radiation was carried out from the light source is adjusted by the modulated 
light means, and turns into light which illuminates a light modulation means so that 
the quantity of light may decrease, if it is a dark scene as the quantity of light will 
increase, if the information from the outside is the scene where the image scene at that 
time is bright, for example in the case of the information based on a video signal. 
Moreover, the light by which outgoing radiation was carried out from the light source is 
adjusted so that it may become suitable brightness with a modulated light means 
according to a projection dilation ratio, and it turns into light which illuminates a light 
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modulation means. 

[0015] Furthermore, since the light by which outgoing radiation was carried out from 
the light source turns into light which is adjusted so that it may become the light which 
has a specific color tone with a modulated light means according to an image, and 
illuminates a light modulation means with the projection mold display of this invention 
when the image inclines toward the specific color tone, for example, the dynamic range 
of a specific color tone can be extended according to an image, and the outstanding 
image power of expression is obtained. 

[0016] Moreover, with a modulated light means, when the light itself by which outgoing 
radiation was carried out, for example from the light source inclines toward specific 
colored light, the light by which outgoing radiation was carried out from the light source 
is adjusted so that it may become a color suitable for an image, and let it be the light 
which illuminates a light modulation means while the bias of a color is amended. 
Furthermore, when you incline toward the colored light of specification [ the 
illumination light or outdoor daylight under an operating environment ] for example, 
the light by which outgoing radiation was carried out from the light source is adjusted 
so that it may become a color suitable for an image, and let it be the light which 
illuminates a light modulation means while the bias of the color resulting from the 
illumination light or outdoor daylight is amended by the modulated light means. 
Therefore, according to the projection mold display of this invention, even if it is the 
case where it inclines toward the colored light of specification [ the illumination light or 
outdoor daylight the case where the light itself by which outgoing radiation was carried 
out, for example from the light source inclines toward specific colored light,, and under- 
an operating environment ], a screen is colored and the color reproduction nature of an 
image does not worsen. And in the projection mold display of this invention, since the 
light by which outgoing radiation was carried out from the light source is adjusted so 
that it may become a color suitable for an image, the outstanding image power of 
expression is obtained. 

[0017] Thus, the light by which outgoing radiation was carried out from the light source 
is adjusted so that it may become a suitable illuminance and a suitable color with a 
modulated light means according to the situation under a projection dilation ratio and 
an operating environment, or liking of a user, and it turns into light which illuminates a 
light modulation means. Therefore, according to the projection mold display of this 
invention, the projection mold display excellent in the adaptability to image power of 
expression or an operating environment is realizable. 

[0018] Moreover, as for said quantity of light accommodation means, in the 
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above-mentioned projection mold display, it is desirable to be controlled to choose either 
of the conditions that the condition that all light penetrates for said every colored light, 
and no light penetrate. According to such a projection mold display, since the amount of 
light transmission is easily controllable, a quantity of light accommodation means can 
adjust easily both the illuminance of light, and both [ either or ] which illuminate a light 
modulation means. 

[0019] In order to attain the above-mentioned purpose, moreover, the drive approach of 
the projection mold display of this invention Are the drive approach of the 
above-mentioned projection mold display, and it is based on the video signal per [ which 
constitutes an image ] frame. By determining the control signal which controls said 
modulated light means, and adjusting the time amount to which each colored light by 
which outgoing radiation was carried out from said color separation means into said one 
frame penetrates said quantity of light accommodation means based on said control 
signal The quantity of light to which said each colored light penetrates said quantity of 
light accommodation means is adjusted, while adjusting the quantity of light which 
illuminates said light modulation means, said video signal is elongated based on said 
control signal, and it is characterized by generating an image by supplying this 
elongated video signal to said light modulation means. 

[0020] The control signal which controls a modulated light means by the drive approach 
of this projection mold display first based on the video signal per [ which constitutes an 
image ] frame is determined. And while adjusting the time amount to which each 
colored light by which outgoing radiation was carried out from the color separation 
-means into ^ one -frame -penetrate&>a quantity, of -light accommodation -mean&:based?. on a-: 
control signal-adjusting the quantity of light to which each . colored light penetrates said 
quantity of light accommodation means and adjusting the quantity of light which 
illuminates a light modulation means, a video signal is elongated based on a control 
signal. By this actuation, the dynamic range of a projection mold indicating equipment 
can be extended, and the image excellent in the adaptability to image power of 
expression or an operating environment can be acquired. 

[0021] Moreover, in the drive approach of the above-mentioned projection mold display, 
it is desirable that it is characterized by adjusting the illuminance of the light which 
illuminates said light modulation means by [ of the time amount to which said each 
colored light of all penetrates said quantity of light accommodation means in said one 
frame based on said control signal, and the time amount to which said each colored light 
of not all penetrates said quantity of light accommodation means ] adjusting either at 
least. Since it can consider as the light which adjusts the illuminance of the light by 
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which outgoing radiation was carried out from the light source so that it may become 
the illuminance which was easily suitable for the image with the modulated light means, 
and illuminates a light modulation means according to the drive approach of such a 
projection mold display, the outstanding image power of expression is obtained. 
[0022] Moreover, in the drive approach of the above-mentioned projection mold display, 
it is desirable to adjust the color of the light which illuminates said light modulation 
means by adjusting the time amount to which said each colored light penetrates said 
quantity of light accommodation means in said one frame, and the time amount to 
which said each colored light does not penetrate said quantity of light accommodation 
means for said every colored light based on said control signal. Since it can consider as 
the light which adjusts the color of the light by which outgoing radiation was carried out 
from the light source so that it may become the color which was easily suitable for the 
image with the modulated light means, and illuminates a light modulation means 
according to the drive approach of such a projection mold display, the outstanding image 
power of expression is obtained. 
[0023] 

[Embodiment of the Invention] The gestalt of 1 operation of this invention is explained 
with reference to a drawing below a [projection mold display]. The projection mold 
liquid crystal display of the color first equipped with the transparency mold liquid 
crystal light valve which is an example of the projection mold indicating equipment of 
this invention is explained using a drawing. Drawing 1 is drawing showing an example 
of the projection mold liquid crystal display of this invention. As shown in drawing 1 , 
- the projection mold liquid crystal display of the gestalt of this operation has the lighting 
system 1 (lighting means) equipped with the light source 2 and the modulated light 
means 30, the liquid crystal light valve 20 (light modulation means) which modulates 
the light by which outgoing radiation is carried out from a lighting system 1 by time 
sharing, and the projector lens 26 (delivery system) which projects the light modulated 
with the liquid crystal light valve 20. 

[0024] The light source 2 consists of reflectors 8 which reflect the light of the lamps 7, 
such as a high-pressure mercury lamp, and a lamp 7. The dichroic mirror 21 (color 
separation means) with which the modulated light means 30 separates the outgoing 
radiation light from the light source 2 for every color, The switching element 23 
(quantity of light accommodation means) for red light prepared in the optical path of the 
red light R by which outgoing radiation was carried out from the dichroic mirror 21, 
green light G, and blue glow B, respectively, The switching element 24 (quantity of light 
accommodation means) for green light, and the switching element 25 (quantity of light 
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accommodation means) for blue glow, It consists of a dichroic mirror 22 (color 
composition means) which compounds each colored light by which outgoing radiation 
was carried out from the switching element 23 for red light, the switching element 24 
for green light, and the switching element 25 for blue glow. The switching element 23 for 
red light, the switching element 24 for green light, and the switching element 25 for 
blue glow consist of a diffraction grating etc., and the amount of light transmission can 
be adjusted by controlling the time amount which makes light penetrate. 
[0025] In the projection mold liquid crystal display of the gestalt of this operation, the 
light by which outgoing radiation was carried out from the light source 2 is separated 
into the red light R, green light G, and blue glow B by the dichroic mirror 21, as shown 
in drawing 1 . The amount of light transmission is adjusted, respectively so that it may 
mention later by the switching element 23 for red light, the switching element 24 for 
green light, and the switching element 25 for blue glow, and incidence of the red light R 
by which outgoing radiation was carried out from the dichroic mirror 21, green light G, 
and the blue glow B is carried out to a dichroic mirror 22. Outgoing radiation of the light 
which carried out incidence to the dichroic mirror 22 is carried out as a light which is 
compounded again and illuminates the liquid crystal light valve 20. And it becomes 
irregular with the liquid crystal light valve 20, and it is projected on a screen 27 with a 
projector lens 26, and the expanded image is displayed. 

[0026] Here, the accommodation approach of the amount of light transmission by the 
switching element 23 for red light, the switching element 24 for green light, and the 
switching element 25 for blue glow is explained with reference to a drawing. Drawing 2 

.r - = v . • display or non-display -time amount in- the; time amount of one frame which constitutes - ^ - : 
an image. In each colored light, a display shows the condition that light is penetrating 
the switching element corresponding to each colored light, and the display shows the 
condition that light is not penetrating the switching element corresponding to each 
colored light. And a display and a non-display change are performed for every colored 
light by the switching element 23 for red light, the switching element 24 for green light, 
and the switching element 25 for blue glow, and it has come to be able to perform, 
accommodation of the amount of light transmission for every colored light by changing 
the rate of the time amount which is displayed, and non-display time amount. 
[0027] Moreover, each colored light which is displayed here is the light which 
illuminates the liquid crystal light valve 20, and the becoming light, and the color 
modulated with the color liquid crystal light valve 20 is also changed synchronizing 
with a display and un- displaying being changed. [ of each colored light ] 
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[0028] For example, when the illuminance of the light which illuminates the liquid 
crystal light valve 20 wants to improve, as shown in draMng^ , all extent to which an 
illuminance is reduced is set as arbitration by changing the rate of the time amount 
which is displayed by the switching element that what is necessary is just to establish 
red, green, and the time amount to which the whole of each blue colored light is 
displayed in the time amount of one frame. Moreover, when the illuminance of the light 
which illuminates the liquid crystal light valve 20 wants to fall, as shown in drawing 3 , 
all extent that raises an illuminance is set as arbitration by changing the rate of the 
time amount which is displayed by the switehing element that what is necessary is just 
to establish red, green, and the time amount that is non-display in the time amount of 
one frame. 

[0029] Moreover, in drawing_2 and drawing 3 , although the rate of the time amount 
which is displayed, and non-display time amount is the same at each colored light of red, 
green, and blue, if the rate of the time amount used as the display of each colored light 
and non-display time amount is changed, it can compound the color of arbitration with a 
dichroic mirror 22. Thus, by enabling accommodation of the amount of light 
transmission for every colored light, both an illuminance, and both [ either or ] are 
adjusted by the switching element 23 for red light, the switehing element 24 for green 
light, and the switching element 25 for blue glow, and light by which outgoing radiation 
was carried out from the light source 2 is made the light which illuminates the liquid 
crystal light valve 20. 

[0030] While explaining the drive approach of the projection mold liquid crystal display 
of this operation gestalt with reference to the [drive approach of a projection, mold - 
display], next a drawing, the modulated light function made into the light which adjusts 
the light by which outgoing radiation was carried out from the light source, and 
illuminates a light modulation means is explained. Drawing 4 is the block diagram 
showing the configuration of the drive circuit of the projection mold liquid crystal 
display of this operation gestalt. In the case of the conventional projection mold liquid 
crystal display, the inputted video signal is supplied to a liquid crystal panel driver as it 
is through suitable amendment processing, but since in the case of the projection mold 
liquid crystal display of this operation gestalt it has a modulated light function and it is 
controlled based on a video signal, a circuit which is explained below is needed. 
[0031] That is, with this operation gestalt, as shown in drawing 4 , the video signal 
inputted as an analog signal is inputted into DSP(l) 32 (illuminance control signal 
decision means) which is the 1st digital digital disposal circuit, and DSP(4) 42 (color 
control signal separation means) through AD converter 31. 
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[0032] DSP (l) If the control signal of an illuminance with which 32 determines the 
control signal of an illuminance and was determined in DSP(l) 32 from the video signal 
is inputted into DSP(2) 33 (illuminance control means), DSP(2) 33 will control the 
modulated light component driver 34 based on the control signal of an illuminance. 
Moreover, DSP(4) 42 are what divides a video signal into the video signal for every color 
of red, green, and blue. DSP (4) DSP43 (color control signal decision means) as which 
the control signal of a color is determined for every color from the video signal for every 
color separated in 42 (5R), It is inputted into DSP (5G)44 (color control signal decision 
means) and DSP (5B)45 (color control signal decision means). If the control signal of 
each color determined in DSP (5R)43, DSP (5G)44, and DSP (5B)45 is inputted into 
DSP(6) 46 (color control means), DSP(6) 46 will compare the control signal for every 
color, and will control the modulated light component driver 34. 

[0033] And the modulated light component driver 34 controlled by DSP(2) 33 and 
DSP(6) 46 actually drives the switching element 23 for red light, the switching element 
24 for green light, and the switching element 25 for blue glow. 

[0034] Moreover, the control signal of each color determined in the control signal of the 
. illuminance determined in DSP(l) 32, and DSP (5R)43, DSP (5G)44 and DSP (5B)45 is 
inputted also into DSP(3) 36 with a video signal. DSP (3) In 36, a video signal is 
elongated even to a suitable tonal range based on the control signal of an illuminance 
and a color. And after the video, signal with which expanding processing was performed 
by DSP(3) 36 is again changed into an analog signal by DA converter 37, it is inputted 
into the panel driver 38 and supplied to the liquid crystal light valve 20 from the panel * 

- [0035] Here, ; control by [2]iprojection dilation ratio, the controljrom [3] outside;;etc. can ^ 

be considered besides control of [l] display image ecad about the control approach of a 
lighting system 1. Each approach is explained below. 

[l] In the projection mold liquid crystal display of the control book operation gestalt of a 
display image ecad, control of light by which outgoing radiation was carried out from 
the light source is performed to both an illuminance and a color. The control approach of 
adjusting the illuminance of the light by which first outgoing radiation was carried out 
from the light source is explained. 

[0036] First, the quantity of light increases and the case where brightness which was 
adapted for a display image whose quantity of light decreases is controlled is considered 
on a dark scene at control of a display image ecad, i.e., a bright image scene. Although 
the control signal of an illuminance is determined as mentioned above based on a video 
signal in DSP(l) 32 at this time, the following three kinds can be considered to that 



11 

BEST AVAILABLE COPY 



approach. 

T»\ W T f ; PPr ° aCh brigtoMS *• —™- number of gradation to 

control 81 gnal of an nluminance among the pixel data contained in the frame cnrrently 
observed. For example, the video signal containing the number of gradation of 256 steps 
of 0-255 .s assumed When its attention is paid to one frame of the arbitration which 
confutes the continuous image, suppose that several appearance mmute cloth 
Onstegram) for every number of gradation of the pixel data contained in the frame 
became to drawing 5 (a). !n this case, since the brightest number of gradation 
contamed m a histegram is 190, these 190 gradation is made into to confrol signal of 
an dlummance. This approach is to approach of expressing brightness most faithfully 
to the video signal inputted, 

[0038] (b) How to make the number of gradation used as a rate (for example, 10%) fixed 
about the number of appearances the control signal of an illuminance from the greatest 
bnghtaess from several appearance minute cloth (histogram) for every number of 
gradation continued in the frame currently observed. For example, supposing 

f .H I DUmber ° f aPP6aranCeS ° f 3 Vld6 ° SigDal "~ - to be • 10% 

of field wdl be taken from a bright side in the area of a histogram. Supposing e^valent 

to 10/., then the number of gradation at the time are 230, these 230 gradation will be 

made mto the contiol signal of an illuminance. If the approach of the above (a) is 

adopted hke the histogram shown in drnmngJI when a sudden peak is near the 255 

gradat.cn, a video signal with 255 gradation will turn into a control signal of an 

dlummance. However, this sudden peak part is seldom making semantics as 

-formation in the whole screen. On -the other hand, this approach of making 230 

ZTlT hTk 01 Signal ° f " iUU — ^ te Said to be *• ofjudgingV. 
by *e field winch has semantics as information in the whole screen. In addition th! 
above-mentioned rate may be changed in about 2 - 50% of range 

[0039] (c) How to divide a screen into two or more blocks, calculate the average of the 
number o gradation of a pixel contained the whole block, and make the greatest thing 
the contiol sxgnal of an illuminance. For example, as shown in R> 7, a screen 

lib ; nto T- bl ; ck of a mxn individuai and the average ° f ***** ^he 

number of gradation) for every block All, -, Amn is computed, among those the 
greatest thxng 1S made into the control signal of an illummance. In addition, as for the 
number of partitions of a screen, it is desirable to carry out to six to about 200 This 
approach is the approach of controlling brightness, without spoiling the ambient 
atmosphere of the whole screen. About the approach of (c), the judgment of the control 
signal of an xlluminance is performed from the above (a) to the whole viewing area and 
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also the above-mentioned approach is also applicable only to specific parts, such as a 

central part of a viewing area. In this case, the method of control that an illuminance is 

determined from the part which the viewer is observing becomes possible. 

[0040] Next, in DSP(2) 33, although the modulated light component driver 34 is 

controlled based on the control signal of the illuminance determined by the 

above-mentioned approach, the following three kinds can be considered also to this 

approach. 

(a) How to control by real time according to the control signal of the outputted 
illuminance. In this case, in order for what is necessary to be just to supply the control 
signal of the illuminance outputted from DSP(l) 32 to the modulated light component 
driver 34 as it is, signal processing of DSP(2) 33 becomes unnecessary. Although this 
approach is ideal for the brightness of an image at the point of following completely, 
since the light and darkness of a screen change with the contents of the imiage a short 
period, there is a possibility that problems, such as sensing excessive stress at the time 
of appreciation, may occur. 

[0041] (b) How to apply LPF (low pass filter) to the control signal of the outputted 
illuminance, and control by the output. For example, a changed part of the control 
signal of the illuminance for 1 - 30 or less seconds is cut by LPF, and it controls by the 
output. According to this approach, since a changed part of fine time amount is cut, it 
can avoid change of the light and darkness in the above short periods. 
[0042] (c) How for the control signal of an illuminance to change and to detect an edge. 
Only when the control signal of an illuminance has the change more than 
- predetermined ^magnitude -(for- example, 60 -or more gradation)- -the* modulate d> light- 
-xomp'onent-34-is\ControUed>^aceording':to:-this> approach --, a -scene r ". changing- : ;ete> 
control to which it responded can be performed. 

[0043] Thus, if the quantity of light of the maximum brightness (255 gradation) is made 
into 100% when a video signal with 190 gradation is determined as the control signal of 
an illuminance, for example, a switching element will be driven so that 190 / 255= 75% 
of quantity of light may be obtained. It is made in the case of the gestalt of this 
operation, for the amount of light transmission to become 75% by controlling the time 
amount which all colored light penetrates, and the time amount which no colored light 
penetrates by the switching element 23 for red fight, the switching element 24 for green 
light, and the switching element 25 for blue glow, as mentioned above. Similarly, when a 
video signal with 230 gradation is a control signal of an illuminance, a switching 
element is driven so that 230 / 255= 90% of quantity of light may be obtained. 
[0044] Next, the control approach of adjusting the color of the light by which outgoing 
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(68)43, DSP (5G)44 and DSP ftm^ , ^ " °" mt ' 0ned ""^ to DSP 

in DSP(4) 42 ' aSed °° *" Vide ° fM ~* «*» -parated 



the switehing eiement 24 for J a^l .T*"* elem! "" 23 & - ^ »"* 

mentioned abeve. S "" fchmS 6l<,ment 25 f °' bl "<» as 

ange based on the signal of the iUnntinanee determined by DSP(l) 32 the , 
signal of the eolor determined in DSP(4) 42 an d , 'A 

P y n the above-mentioned examnlo 9** y. 
adjusting only the illuminance of the light bvwhi^ ♦ • example is 255 when 

r fc hg ht _ e , when fc con j!^:^~rr:rr out 

gradation,- as shown in dra wine 11 (Ki Aom <-u j . 5 
•0043H2, Mahe it eorrespond to ^^ 0^1^™^^^^ 
liquid erystal light valve ,s feed, it is in the inelinatien to beeome dart „„H , 

sr-rr:- *: r r - r 
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light component, and adjusts it, using a controller, and good also as a configuration 
which forms a brightness sensor etc. and is controlled automatically. However, in 
performing control of these [2] and [3], the circuitry except drawing 4 having shown is 
needed. 

[0050] Since accommodation of the illuminance and color of light which illuminate the 
liquid crystal light valve 20 by controlling a switching element by time sharing for every 
colored light based on the information from the outside is enabled according to the 
projection mold liquid crystal display of this operation gestalt Even if it does not change 
the light itself in which the light source 2 carries out outgoing radiation, according to 
the situation under a projection dilation ratio and an operating environment, or liking 
of a user, the light by which outgoing radiation was carried out from the light source 2 is 
adjusted so that it may become a suitable illuminance and a suitable color, and turns 
into light which illuminates the liquid crystal light valve 20. Therefore, the projection 
mold liquid crystal display excellent in the adaptability to image power of expression or 
an operating environment is realizable. 

[0051] In addition, in this operation gestalt, although considered as the light which 
adjusts the illuminance and color of light by which outgoing radiation was carried out 
from the light source 2, and illuminates the liquid crystal light valve 20, it is good also 
as a light in which only an illuminance adjusts only a color and illuminates the liquid 
crystal light valve 20. 
[0052] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to the 
projection mold liquid crystal display of this invention Since accommodation of^both^the : 
illuminance of light, and both [ either or ] which illuminate s light modulation means by 
controlling a quantity of light accommodation means by time sharing for every colored 
light based on the information from the outside is enabled Even if it does not change the 
light itself in which the light source carries out outgoing radiation, the light which 
illuminates a light modulation means to have the illuminance and color according to an 
image can be obtained, and it can contribute to the escape of the dynamic range of a 
projection mold indicating equipment. 

[0053] Moreover, since it elongates to the maximum tonal range which can display a 
video signal while according to the drive approach of the projection mold display of this 
invention adjusting the quantity of light to which each colored light penetrates a 
quantity of light accommodation means based on the video signal per [ which 
constitutes an image ] frame and adjusting the quantity of light which illuminates a 
light modulation means, the dynamic range of a projection mold display can be extended 
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and the image excellent in the adaptability to image power of expression or an operating 
environment can be acquired. 

[Brief Description of the Drawings] 

mrawi^ll It is drawing showing an example of the projection mold display of this 
invention. 

'» "><» «- amount of one frame which constitutes an hnage, each colored 
hgh, of red, green, and bine is drawing having shown a display or non-display time 
amount. 

^rT^ In ^ time am ° Unt ° f ° ne frame constitutes an image, each colored 

« green ' an<1 " ***** ^ Sh ° Wn 8 ° r n ° n di ^ 

iDmsin^l It is the block diagram showing the configuration of the drive circuit of the 
projection mold liquid crystal display of this operation gestalt 

mramn^l In the projection mold liquid crystal display of this operation gestalt it is 
drawing for explaining the 1st method of determining the control signal of an 
illuminance from a video signal. 

ItoawJSL In the projection mold liquid crystal display of this operation gestalt it is 
drawing for explaining the 2nd method of determining the contiol signal of an 
illuminance from a video signal. 

mr™_Zl In the projection mold liquid crystal display of this operation gestalt, it is 
drawing for explaining the 3rd method of determining the control signal of an 
illuminance from a video signal.- 
[Description of Notations] - 

1 Lighting System (Lighting Means) 

2 Light Source 

7 Lamp 

8 Reflector 

20 Liquid Crystal Light Valve (Light Modulation Means) 

21 Dichroic Mirror (Color Separation Means) 

22 Dichroic Mirror (Color Composition Means) 

23 Switching Element for Red Light (Quantity of Light Accommodation Means) 

24 Switching Element for Green Light (Quantity of Light Accommodation Means) 

25 Switching Element for Blue Glow (Quantity of Light Accommodation Means) 

26 Projector Lens (Delivery System) 

27 Screen 
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30 Modulated Light Means 

32 DSP (l) (Illuminance Control Signal Decision Means) 

33 DSP (2) (Illuminance Control Means) 

34 Modulated Light Component Driver 

36 DSP (3) (Video-Signal Expanding Means) 

37 DA Converter 

38 Panel Driver 

42 DSP (4) (Color Control Signal Separation Means) 

43 DSP (5R) (Color Control Signal Decision Means) 

44 DSP (5G) (Color Control Signal Decision Means) 

45 DSP (5B) (Color Control Signal Decision Means) 

46 DSP (6) (Color Control Means) 
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